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[#HfW*<t>S£B] 

[ m*m i ] 

[ iff** 2 ] 

Hir fe 7 9 * Kv«i*fl|iaJSW*i:-*-*^k 79* k > & o 7 ;u 3 - ;w x. * 7- jv , 

m i& re m m <r> - u i> l < i± £ as * { 7 9 * k > m r- * * h y ^ y -t y k , y > re k x <± « re 

« -c * £ iff * * l i; E 3£ o *& j£ ^ <> 

in** 3 ] 

iwrE«*reKBfcw-««>L<Ji^»**r7*KK-c**h'j* r ';-fe»; k a* , 1 , 3-& 1= * 10 

MlKK^ft^Ls 2- ffi K 7 9 * K > £ Ji* it L tz h V ^ V -t >J K"C**B*«2tclE 
[iff ** 4 ] 

«r E <=p a re as k > #t * st 6 - 12® i ^ -r & re m m frh m \x *. tz i> <n x- & * m * m 3 k 



I nr* 9 5 ] 

iffiiiiS<o-i!ii±^as/»«r 7 * k > a* -c & « h >j ^v-t 1 ; k * * * -r * h 'j r y -t 

11*96] 20 

H'j rro, 7?* k>io**<«, h ^ y * y k * « * + a £ re «r « K *t b T 10* « 
m±f*4; t *if#Sct-r*w*Ji5 »= e * o a ft » „ 
[it** 7 ] 

lWBWftreKSlO— »XliA«5jJ*T7* K > * "C * 4 h U / 'J t'J K * * * 1" * h y ^ 
y -fe y K > * * f -f x V 7 ( Mortierel la ) Jg, n-7 v -f***9^ ( Conidiobolus ) m 
. 7 -f f- "7 A ( Pythium ) JR ^ 7 -f h 7 h 9 ( Phy tophthora ) R , ^ - v 'J i - A ( Penic 
i 1 1 ium ) R . ?5 K^-f'Ja-A ( C 1 adospor i um ) Jg > A 3 — A> ( Mucor ) JR , 7 f 'J i 
- A ( Fusar ium ) S , 7 X ^ ;V ^ ^ * ( Aspergi 1 lus ) JB, > n - K h JU 9 ( Rhodotorula ) 
S> i> K7 !■ 7 ( Entomophthora ) x + ;^^7>y'7A ( Ech i nospor ang i um ) 30 

R, *t -7 u V 7 -7 ( Saproleenia ) llCltJtttftii^liliU^tillt^SX 

i m * s s ] 

i»e»«reite*o— »xtt&tt* f 7?*K:'*-c*4 hy^y-ty Kt**tJ h y y 
y -t y k , •xw , 3^^>?i>&&tai:A,i?-g-£fc\,>i»y^';-fc'; Kt*ag*a 5 - 

[St** 9 ] 

1.3-ffi U fMttKrSK^tt^ L > 2-itL I: 7 5 * K L fc h 'J / "J t U K *• 5* 

u ± * h y ^ y -t y k £ k v j£ z> , x h uxcgHtsffUSt i#7i«** 

[IS** 1 0 ] 

tfTEt'flireWStd*, KtS6- 12« £ BffiSt* c, S(f *t*i OT-*4Iff*« 9 ic 

[i»* a i i ] 

a, ^*ji i - io<d \,*-ftifr i Ji u le^oasSc^o 
I iff * a i 2 ] 

4, B*J| 1 -10»v>f ti^> i JICEtwtffit. 

[ iff * « 1 3 ] 50 
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«r b * h u*uiEBi-AiTtt***#}««a^ « 14 * y v * n # x 14 & w * m 9t * h 

^Iffi4, W#* 1 - loco ^ r tifr 1 gKgBtto&Att. 

1 4 ] 

mr ib & js * , ft a & « * x ti s 3s§ & m. m m v * * w * 11 1 - 130 v> -r n 1 a c c *t 

[1**41 1 5 ] 

utr ib a a a j& m a* . - «: ft o D n , « ft ft D D n > * » * u ft .a , # je « m m ft a 

, * Mk m m n sa ?l , ?l » « pi s> ?l , iH,im&&, jsiit n D niii*Ait» a D « t*j;i 

^#git-t*It*«14(z|B3KoasKfto 

I m * « i 6 ] io 

a » W*«i - 15<?> it* l 4(£etto&A4ft. 

I nr * m i 7 ] 

ir ib r=i*r^**j-x.>&zifcf$.ffiffi&t-fz>it&yiitf, v a* ^ * > m <r> r * =1 - 

[IS*JS 1 8 ] 

<-s * x > & it (fifi) 7>*0. 1- 15co$e B U * 4 -T t *r ftflt t -T 4 if* JS 16X 14 17U gB 
OISI. 20 

im*m i 9 ] 

»*»1'077*K , /*i:*tLr, •*> <7> x -f n -9- ^ > ? x > jr £t > 5^ro l 

iiv>fifab^;tSr#Stt5S*ai - 18<7) v» T it *» 1 « K IB ft «D & $ g, o 

2 0 ] 

A *)§Sit*£-c& o r , 75+K >»Xtf/XU r 9 * K > ^£ fit AJBIffiSt t * ffcftfj £ 
Iftt> & 4 v> (4 T 9 * K > m ** * g ft U ft * L & l,» „ * 5 v> li^^ L T v>T t 1^5:^ 

[R*S 2 1 ] 

r 5 * k > mr tr/x i4 r 9 * k > m. * mmffiffim. t -t *> *bft% * , f os^^^sss; 30 

O^KXI4?6«^fto 

[0001] 

* * WI4 , T 7 * K > » » W / X «* T 9 * K>»*«JSJ»KBfci:-r4^ft»«:*J»ja» 
t -f 4 , Xhw;MCjeB^4*ri&S1ir*#T£:|**4vM4£&cD¥KX»4&|£aik £ 1/ \Z 
X Y W^UiBH + *1f»ll**#^*tt**vM4*BO^|»XJ*5fclFf^ffl«r*-r*ililJ** 
RI>*-f-0^jg^fetcMi-4()<0-e*4o 4»)#ffl(ZI±, TJ*FV|, 77*K>8«7 
;>3-)H^f)l', mi&ffiWi&n — fR«>L<(4^«**T9#K>Kt?ab4 MJ^'R'J K 40 
, 'J > flt « X 14 «f JJg « co p * e, s 14 it ^ ^ < t 6 t> t o Sr * 5a BE t> t + 4 x h 

# * <k W fl. « & * b l-XK#^t*O^KXI4ec«f^J, $<bU{4^|»XI4 3t#^ffl«:*i-4 
[ 0 0 0 2 ] 
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izz b ^H?#**i:tv'i#xH4*tt^ b MBI^i^Jtli^ b 
t'V>m& t $ tlT v> * & <T> t T-f-0*ttl±«J£«.» (^JBffcfeS 91_, 1333, 2003) . 
[ 0 0 0 3 ] 

ftifi, 'ttttt«ffe* h VXBS.Mom* IL-10O±fl.*««ft3*l (Biol Psychiatry 
42, 345, 1997) „ IL- 1 /? t # ig ifffl Jfc l€ » t O BH # & & § $ ft X v> £ „ 

- * -C , ^ h UXllttif i:*tLtlv>t,JUIJi| i Ltli, ^R^^ScUitLTflJ 
v> e> * v v r -tf fcf > > S#^^t<olii: ffl v> t, n 4 -t o b ^ > ») & * 

, ^m^m'L^^^nycmi.zii lx m ^ h tt iumnmm^ t'^^a h tix ^-^> o 10 
& a* b 4- a t t « * ft <f ?6 m m a* ^ t» *> a** « t* * * 0 

[ 0 0 0 4 ] 

* % * * * -r * tit. ft it , B is? a K *5 v> r <> * * IK rt f a £ s ti r v> & v> <r> m r * 

* o L*>4 « A S, ^ <7? jg £ # ^. * , af*ffl35*4rv»jfR*t=R56$^*i:v»^ffl*S«: 
tLtvfc, 20 

[ 0 0 0 5 ] 

SaansoKoiu-aatioT, tajxtf, e # v» -c i± i/3*«, s fi u *s v> -c 

14 1/4** V >JB«-Ci&*<b<tTv»« 0 JBW#tt«HftK«r»«Lrv»* 'J >Jj&«*<9i$«^ 
& ft ffi m M 14 , 7 7+ K>8t KntA^fx^S^itfei, L rt> L- . i *l f. 7 7 4 K 
>Si KafAJptx^i ( DHA) (4 ft % ft: ft T* 14 de novo-g- tt?f , 

(r?tF>l, K3tA + tx>soiffi#t^^'j a - y / \> > m. ) wc 

[ 0 0 0 6 ] 

Burgess <b |± , ft ^ « % X b V X ff * -ft # ^ A ft V ^IBK«t>U*Jtt*r9# K V & £ 
«t tfDHAO (C MiP-i- * i t & W h fr\Z L X V> * (Am J Clin Nutr 71_, 327S, 30 
2000) o i fzM m ffi v> <T> 7 b V A -t T n> 9 v h id v> X , Jf? ? d-/-a« A5-f tf a 
9 - -t* (desaturase) i5 £ ij A6-f a 7 — -If (desaturase) fttt^iT L T v» 5 tco 
(Proc Soc Exp Biol Med. 205 . 56. 1994) t * ») , £ *i <b O 7p IS ft It 3R iS 14 <0 f6 
T iz t *) , v»fc«*feft Jg »&tt-c**7?*K > m^DHA7i s B2 F«3 -e^FJE LT 

[ 0 0 0 7 ] 

ngbit, IL-ijsS4i:UAhM^$lrl*f)H:iitU, IS H <r> 7 9 * K > »± 

ft t f § LT^J (J Lipid Res. 4±, 1984, 2003) 0 ifc, Clements«bli 
> ISSSS!i57 7 h (SHR) *fflv»fca**«^»ttl»S (ADHD) f t)M:0.5% 7 7 40 

* K>»t0.9%DHA*E#tfc«fl-* 8 ii Ffl 9k W. $ * * t s fSa V > SS K 4> O DHA (4 *i *D "t 
•5> )4 ? > ^1* It MX) b *i * o 7t t L T v» S (Dev Psychobiol. 43, 57, 2003) o - <T> 
M t: 7 9* K^»jSt4i:ioT^ b u ^ k m H 1" * ii ^5fc # $ H tz t f * <i * 

V' o 

[ 0 0 0 8 ] 

Z<D X 1 \Z 7, h V 7\Z £ t) , ft|*J«77* K>»a«#fiTt4C tli*SSilTV>4 
*> f , 2f:|S^<D^ bW^(;S2H-t*fi : K;S'»«-#^JMtt*-5.vM4^.ft<7>^|S*X(4 5fc^{c79 

[ 0 0 0 9 ] 50 
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1] BWrtfem 91, 1333, 2003 
IftftmXM. 2 ] Biol Psychiatry 42. 345, 1997 
IftftftXtt. 3 ] Am J Clin Nutr 71, 327S. 2000 
[^$tT£f 4] Proc Soc Exp Biol Med. 205, 56, 1994 

5 ] J Lipid Res. 44, 1984, 2003 
[^$iltffi6] Dev Psychobiol. 43, 57, 2003 

LiUtilll 

[0010] 

* s» * * ^ l > mm. s s> u it & & (o a & u ae <t n ft ffl <o '> & >»» ft « « m is * s & < 

[001 1 ] 

*£^#^ti> K^»8tf/Xli7?* K>K«-«#rea»»ii-* ft 

^ <b rt> tc -f & @ ift "C i •? h O If f* * h 1/^ CiS^ i f i f> fti h l^^tfv^^ 

Hi:, fits.® ©|4t * T 9 * K > * 10*Jtt _h#* -T * h V /'Jt'J KOII4I 20 
[0012] 

tg j£ -at as »<o — SB L < (± ^ /5 f r 9 ^ k > m -e * -s h y ^ y -t y 

SH + 4»L*.e»>*Jfc**«rir«>W*, &**K£fmittt^ ft. * b U * 

W**<e>ttj1-«1ft*hl'XB*&?aTtt3Ui%**l, 3<9K<±?lt!rX(2%*ttj|i**?- 30 

[0013] 

*^B^|± % r 7 * K>»atF/Xlir? + K>»*»Jftffil*»fc+4 ft 
its, ^bV/^tciBHt*fftt*1lf*fl i ^*«**v»i±*jtio J !Fl»xiia:*#J, & a* 

S « , « J& » S , i£S£.Pfi#I&14lg«, ft 14 * h uxm&*?'Csti3ft&i1kA h V * K # & ¥ 

* m tf 4 £ t V # 4 ri* , £ft&*£:R**VM±£*UISj£LTV»4*>»t X h U 40 

[0014] 

ft-£»«-*iJffl-r4£t7)*-C#a 0 7 7*K>KiiiJiSSSi:t4ft^ti: li, T ? * V 
>®i£, t?!) x. (f # * -> ? A ig N -J-h'J £ tz , 7?t,F 

>S»f 17* J-;uxxf )K Mxtf77 + K>K^f)HXf /U\ T v * K > & :t ^ 
*xxf *4^t#»f4ii#fS*. i tz , « fiUI BS & - SB X li £ 3M S 7 7 * K V & 

•c * * h y ^ y * y k , y v at g , ? f> ciiiif i fiJiB t 4 i t a*t | 4. 4 & % 

* f& W li ± BE K ^ If £ O £ L T v> 4 to It r li £ < , 754 P > M i & l&ffi Wi & t ? 
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[0015] 

<*Jftl»8SStO-*5XI±£t&a*r9* K > M "C * * h 'J r/'J-t 1 ; K * * * i" * Y ') ? ') -t 

V K t Ri) W^&#«9*&iE(il5^f#£LT^fc7j»oJt, i 0 7 7 * F 
>USSffii8tLT^tt5 h'jy'Jt'J KtI«Wi:W«t4iiii , iril!tft(l, 

[0016] 

K > » -C * * f V ^ V -fc 'J K Sr # # 4 h U ^ V -t V K (77* K>SUtt5 MJ ^ 
'J-t'J F) 7?*K>R*#*1-*MJ* r U-fe , JK (7 5+F 

^l^S MJ ^'J -fcU K ) t Ltli, MJ^H'J K*«St4^18KiS»n77+K 
>&<O«J£-5&*10£fi (W/W) %£H±, ffiU li20**%UJl±, n»H< li30fiSm± 

, itffHdi 40m fi %ja ± x *> * r* J!i (h'j^nu k ) a* & & * m m -t i, m -a- k (4 
li Lv>ilti4, L o r > # #§ wic £ v> r , 77* F>K*^tt4iJi (mj 

[0017] 

7nF>ti^tt5i4IS (MJ^'R'J F) <0±jg|t££;fr-r<2>^£^i:LT(4, 
X -f x. W 7 ( Mortierel la ) m > 3 - -f 4 * ** 7 A ( Con i d i obo 1 us ) Jg , 7-ff >)A ( P 
ythium ) fli „ 7 h 7 h 9 ( Phy tophthora ) ^ , ^ — -> 'J a — A ( Penici 1 1 ium ) S , ^ 
7 F X # 'J a - A ( Cladospor ium ) Jg > A 3 - ;P ( Mucor ) Jg > 7 f J a - A ( Fusar ium 
) m > T X ^ ;U 3r ;U A ( Aspergi 1 lus ) « * D-FU5 ( Rhodotorula ) Jg , J- > h •=& 7 
1- 9 ( Entomophthora ) ^ , J- * y X # 9 > V 7 A ( Ech i nosporang i urn ) ^ , -fr 7* n W y 
-T ( Saprolegnia ) 1% IZ 1% -f Z> & ± %l Z m If Z> - i: >4 f £ £ <, 
[0018] 

^'^^1/7 ( Mortierella ) S ^ Jl- f -f x U 7 ( Mortierel la ) 3£JgtCK1-*«*ly 
tli, «x.lft^f-fxl/7 .xd>^^ ( Mort ierel la elongata ) . ;U -r -f x w 7 . 
x * -> ^ r ( Mortierel la exigua ) , ;u -r •< x u 9 • 7 4 ^ n 7 -f 9 ( Mort ierel la hy_ 
grophi la ) , >V -r ^ 9 • T /U fcf ( Mortierella alpina ) f if (f 4 I t i»t I 4 
o ^. & ft) K (4 ^ ;W 9" ^ x 9 • x.u > if 9 (Mortierella elongata ) IF08570, * ;U t < 
x. V 9 • x^E-v^T ( Mortierel la exigua ) IF08571, tjl^f -fiP? • 7 -f ^ n 7 -f 9 

( Mort ierel la hygrophi la ) IF05941, ;U -r -Y x 1^ 7 • T )V \£ -f- ( Mortierel la alpina 
) IF08568, ATCC16266, ATCC3222K ATCC42430, CBS219.35, CBS224.37, CBS250.53, CBS 
343.66, CBS527.72, CBS529.72, CBS608. 70, CBS754 . 68^ CO W W £ P tf 4 £ t J»* f £ 4 „ 

[0019] 

i "b <0® «c!4 v> -J* a & , ABmW5£#r (IF0) , Xl) f *I«)7> V * 

> • - t - ■ a P ^ 3 > (American Type Culture Collection, ATCC) R 

V , Centrralbureau voor Sch immel cu 1 tures (CBS) 5^(b&A,<biW|5!&<A#-t&C:i# f 

SAM0219 (}iSIW«^»8703^-) * # * 1239-* ) JttltJiiif §4, 

[ 0 0 2 0 ] 

* 5tw iz m ? n 4 a * * ^ * -r * & « 14 , ^cos^tofla^-, xi4^*^«lt 
w f> tifzftotgmm * , >s^js«ixi4@«:^feu«a l^#i-4o i£ ^ ^ * o ^ -g- k , r« 

fii LTIi^^n-^^ 79^h-^^ *->n-^, -9- - y * n - x , 7*-^;, nT f# 1* 
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[ 0 0 2 1 ] 

mmm t l x it ^ -f ^ > , * , s^j-^x, i*j x * x , *f wa, =r - > x 

3R St * m v» * £ fc tf s "C # 4 o £ O ft <& R U & t «J > R tt , SSvJ'lyn, ft & I* , fife 

ftw4f £ # L ft ^ jftS T- * ftf* ft u«| i± ft v> . £ * « (± 0. 1 - 40* » * 

, ft t L < l± 1~ 25**XO »St40#fiV' 0 «D»OM*aRailni*«0.1- 10SS9L » f 
L < 14 0 . 1 — 62 IX fc L X x JS«jfe + Utt*WS:Si£lniLT't«fc4v» 0 

[ 0 0 2 2 ] 10 

S <b (C , «lR*J!li« t«it*;fe75* K>Si 45* S ( W/W) » J£JL ± £■ =fr "f 4 
IB (MJ/U'J K) i$^^<0tat^tt4lJ: 4tMo *S * l± > S 2 ~ 4 B 1 

, »iL<iil-- 4* W^itmW «t tfr* BBWmm OM <z> IB) o* M 

*m#.i%m l ^ is^?s*n l fcftXjutoit&fD (i2-2o*gx, » s l < i±5~ i5*a%fc 1- 4 . 
ft »#i««w*AV«ii*»jii!*j»!«)W-coR*aiio«^asin#<i, $ #& o g * ji 

K U IS U T »£ in L , J* « 7 B B £l » » »*L<ttJ*«6BIJa», J: »)!tf U ( li^S4B 
gUPff)«ft4'<7)^t««S?r0ti* < t9i:tS^tt, 77 + K > » 4536 * *J2l ± 

[ 0 0 2 3 ] 20 

r 9 * k > &±mw coigmum it mm -t 4 Wl&.® \z x <o z t ft 4 5-4ot;> »u 

< (± 20- 30*0 U, * fc 20- 30t: Ct^f LTfft^igitLftfc f&5~ 2013 (C T * Sr 

asas$ * <o i^K^FfiafD aias$ on * -h#-e t *e> 4 £ t *fp § 4 0 ^ifeopH<±4~ 10, » 

4 t < l±5~9t L «*lg*, Xlift** Zft *> o Jg«(±iI#2-~30B 

W , if 4 L < (±5- 20 B ffl , i I ( li5-150KfiTo 

[ 0 0 2 4 ] 

£ <b K , r9*K>»*-a-*-f*?*ie ( h U V ') -t 'J K ) * O r 5 * K > R O #J £ JS 

ftsfSTUT, « * st m m m * £ »j ffl> 4 jsjl ^ k , r 9 * k > n m an db s ^ w jn 

**S«-ffor7n K>»***«iffiSr»4i t t f I 4 . iOig#?6tliP7K^»tcfflv^ 30 

& *t ■« ii h »j ^ i; -t y Fn)fit!|IIttii«:{ 1 in*»Wfllttii-»tt#o»uik 

fllTftTtftfcft, ffi JE ^ ft * JB K » ^ O JB S» » O x ^ -r >u i[* ^- A* Jp * » I* $ n 4 o 
tU> £ C 7t PUFASB ^-^'J-trV K ID "C Jt ^ t K m Z 4 ft if L T , S5ffi^«&fD 

AS t& % * <b :h. h ') V "J -fc >; K ft 4 ( r Enhancement of Archidonic: Selective H 
ydrolysis of a Single-Cell Oil from Mort ierel la with Candida cy 1 indracea Lipase 
J I J. Am. Oil Chem. Soc. , 72, 1323-1327 (1998)) o 
[ 0 0 2 5 ] 

z<7> x 7 k , t 7 * r >&&mmmizmttttlm&frBi:lrT'?x&tzT ? * v 
o si as k <o fg # * ^ f 4 a e<j r- & v» »j ^ a * lv* 1 , k v> n rb 5c t x v> 4 t> itt? 

ft < , IS fc it , ASt:JISt5»^i:ii77* K>K<0l6*>f4* t F4SUft4*&-g-<)*»» 
, 10* tmi«77* K>8i^tt4»I ( h V ^ V -b «; K ) tiot^SWCIi 

[ 0 0 2 6 ] 

$ <b u , *%^-e(±»fifca&asK<o-gBXi±^SB34 ? T7+K>mt i *4 h >; tr u -t y k t 

L X , 1 , * flt a& 8S K 5i s > 2-12: \zt ? * Y y wt & *£ * L. h ') ^ •) -fc y V i i& ffl + 4 

£ fc a* -c s 4 o i fc , 1 , 3-ffi * ii at as at a* > 2-ii c 7 5 + k > m # «s u fc b y ^ y * 

y K * 5* /una ± , «P 4 L < l± 10* >v xjfil. ± , Hi:|fU<li 20^E ;wxJil± > «4f u 

< I* 30* ^ %ia ± * tf ji ( h y y y -t y k ) ^ffifflti:u f TM, ± k h y y y -t 50 
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•J K<751,3-ffiU*S*+*+«l»85Ktt, i£ftft6- 12fl Sr^Ti" h liSi 1 <b Sl4ftfc *> CO 
* *J ffl T S 4 « jpc ft ft 6 ~- 1211 & # 1" 4 ft ftftft t L T , ft x. (4\ A/'J^XIi^'J^ 
ft ft Z m if h ft , ft fc 1 . 3- ii -7 >J d 4 )V -2- T 9 * K y 4 )i> - tf >J -fc n - ;u ( & ft T 8A8J 
£ fc ) 
[ 0 0 2 7 ] 

r ft <b , 1 , 3-ffi fc 4" ft ft US ft s 2-f£ K T ? * K > ft **ft -fr L fc h V **" V -fe V K t± , K 
ft # £ n ft t L fc * £■ fc (4 , ft ft 4 ft ft (MJ/'H'JF) t & * o - ft fc ft ft ( h ^ 

-fc k ) £ ft Jfc l , /j%»wrMcA*ift , ;'*--tf-e*n*5}-ft3ft*5&** - «o ft »j - -t* 

jJ* 1 . 3-f£ ft * ft -e ab •) , !• 'J yj-t'J KOI, 3-f£ rt* ^ ft T 2fr ^ co ft «t ft ]ft & rt* "C £ , m 

li:i^?w2-t;7-/«'y | ;to-)p (mg) t5*£j£-14 0 £ o2-MG{i^#tc8iH-ft?t» 10 

tt* , ft<ftJRtt* f Jftt>fc*>, -ft fc2-f£ft)lfiftco ««tt*«Av»i:**>ft* 0 ifc, 

2-MGI4 ftH-»t=»»t*fc*ftffittft»»ft**Lr»ft»ft»!ift<OiftJRttS-iSS*i>l)«&* 

[ 0 0 2 8 ] 

#c fc ft Si ft 05 ft t 2-MGI± =i U X f- n - )V*? V VftKftfc-ftUHH-fttt'frS -t ;w £ £ 
fiKLT/h»±'£ftJ|&fcJR»)i&iftx h V T v^U r U fc n - ;p co W ^ )£ tf* itg -I 0 > ft ft fc 
li*-f n^nvUT'J>/<i:ftlliS*itv><. i:%i f , i co 8£ V - -fc co ft |£ & ft 
14 14 & ffl ft lj£ ft fc & < , T?*KVftli«JftUO»ft*$r«poTV»*o $ <b fc H ft * co (4 
, ft >; J*- -V fSttrt'ijpft fc J: ») fSTt 4 w t e> ftftsg-fc 14, i,3-Si: filftUfiftrt*, 2- 
ffi fc T 7 * K > ft tf* ft <£■ L fc h V ** U -fc 'J K (4 ft ft & ft ft ( h ') f 'J -t 'J K ) iii. 20 
[ 0 0 2 9 ] 

i . fc «t> ft ft nr ft a* , 2-ffi fc r 9 * k > ft a* ft l fc h v tf -tr Kco*fl-ft*«ft 

ftcoOiotLT, 79* ^»t*#t4ill (HJ"J*VK) £ "/ * II ft Bfi ft <0 # 
ftTt?, FV/'Jt'J KOI, 3-fi ox^f *«^i:ro*ftlta * - -tf £■ ft m £ -£ * - 

ft fl- fc * 4 ft ft (HJ^'H'J K ) (4 T 5 * K > ft £ ft ft ft J» ft fc 1" 4 Y U $* 'J -fc >J K 

■c * •) , h y ^ v -t y K*ftft-t*&ftKftfciti-*r5*K>»o«*3j*ftv»*<frfcji 

> * ft ft ft ( ft #1 h 'J tf V -fc K £. Zf fc 1 , 3-fS Wft^ftOo t> — *0*** + ftJ»B5fti: 
4 o tz h 'J ^ -fc >; K ) OftftfcJ:* J EJt.JRsp«)fB:T*l»Cfc*, ii ft <D ft ft K fi> ft ft 20 
-30*C JH, B< 30-50*0 , » t L < 14 40-50'C itS. 30 
[ 0 0 3 0 ] 

h 'J tf V -fc U KOI, 3-f£ co ^, -r )U ft -g- lc # A ft K ft ffl -t * /< - -fc b Lt, fJB ^. 14* , 
'J V •/ X ( Rhizopus ) S > 'j '/ A 3 - A- ( Rhizomucor ) ^ , T X ^? ;U ^ ;V X ( Aspergi 1 lu 
s) «4rf <-)i±«|*'14t4 fc©, 7 ? il ^' - t* i f 4: f (f 4 i t ii ? t 14 , 
4 y^-^lcovMi, flE<*)t©«:ffiv>5;fcA--cla. (fjilf, U V 7" X • r* I' "7 - ( 
Rhizopus delemar ) CO y - -fc ( ffl i2 S ^1 ( ft ) ft , ^ U - -tf ) , »J V A 3 - ;W • 3- - 
^^ -Y ( Rhizomucor miehei ) CO 'J a? - -fc ( y • ;j|/f a? ( ft ) Si , 'J -f f AIM 
) , r-t^;W^;PX • =. if - ( Apergi 1 lus niger ) CO 'J /< - -fc ( 5^ Rp $S Kg ( ft ) , >;/-?- 

-fc a) fta*ft»rtift*j&*, ci ft c> ft ft fc r s l x v» 4 it r- 14 4 < , i , 3-fi ® m W ') '< - 

■VX$>tll£i-'<xmm-fZ>Zb-t><X£2> 0 40 
[ 0 0 3 1 ] 

± te ') * - -tf co m ffl m ft ii , r ifc ft ft * ft a * i ft -c k i& a ft * 3or & ± , » * u < it 

40t: ± t -T Z fc *0 , ftftcoftft14SrftSpi-4gft-CH5£fbfflf*fcH'3£ft:Lfc'j>''---fc<r 
ffi«tKH'itU>, H5efkffif* t L T^?LH ( ^ 'f # - 7 X ) ® ft f * o T , ^10 
0* > FD-AjJii?)^Sitt4f t^SE«f Jlffl:, ft i (fDowex MARATHON WBA 

m ** ^ tf <=> ft 4 o L*>1, i ft <b S ^ f b ft ffc fc KB 5e L T 4 to tt T* (4 4 < , ft ft «■ ft »D 

•PM g^fkft#:-e* ftt4*-t-<Tftffl-r 4 :t*<n4 t 

[ 0 0 3 2 ] 

@ ft ft ft fit 1 fc ** L T , 1 , 3-f£ ft»ftV-»<--eo*»«0.5 - 20ft ft ft fc m. ft L , ft ft 
ft fc*t t T2-5ftft CO^ T -fc h > (ft x 14-80*0 £ Wt W L 4 ** h ft fc *D x. T ?t ft * ft fig 50 
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mzu&xiz, mMttm&uzn lx , o.o5~o.4«*oi.3-tt»ntt y ***r*> 

* U » » L , tt#L4**^@5gffc}fift:£-iS-tf3-:b-<i:, «ffTT-S£;lg3-tirT@5EftS£5££^ 
Si" * £ t **-C # & o £ ©*f|? K 4 0 &90%co V -tf t$*J§1* H fift $ ft « , 
iTI*^^T-;U2S!mf§ttl±^<^S-t', *l~10fiS (w/v) »«:lPxfc*R«fe, jfiL 

< 14 tK 1-3* S: % =£- SO ife*R«f-C*»It* £ t T*B5&ftiS3t(4ft<>$!jg5<fc < ft 14 ft i" * 

[ 0 0 3 3 ] 

gSOllCioTIi, *K»S*»CUDi**«'*l4**r*K"C % 7k Sr ft t 4 v> *# 14 

x x f- ;u £ % ** it It L K < < 4 i) , £ fc , * # 4 t>* £ v> i# ft u 14 Jn * ft m rt* >S £ *) , ^ "J 10 

■fc 'J KOB«*^fiTt4 ( SB 7k 53- » ** ig £ ii (4 v* ^ V -fc y K , * J >f y -fc >J K £ « 3 

its) o ua, £ <o i§ ft , mr&auj:*)iSttLJtHjgfkS!**ttffl-*-*£t-c, 

aUzflqx.&zJc2-ffl(4*g-CI4 4< 40, t < * S: t i i ft 55i$ J: <i*-rrt'X&E 

1 5j« * So $ &u*##j«>ttsi*a*?i-* c fc-cflrjas**"*-** r t <> 

^mx& i, o 

[ 0 0 3 4 ] 

# a » y /■» - -tf jr e is e co © v> r 9 * k > & £ ft * -t s m m ( b y y y -fc y k ) tc & v> 

T <> , RJ&»**fi;T$-<i-*£i:4<» 1, 3-12: U «t» « » W K ** , 2-(Ji:7 7 + K 
^UMJ^'R'J F ( 8A8) ta^ttCSJttiit^f 14. 20 
[ 0 0 3 5 ] 

fl0>«jttt-e*oTi4, + K > * a rf / x ii r 9 * K>®c£«)S;flia)j®<:-r*1bft^ 
«r*»T* *4k>li7?* K>*#*Rft|:*tL4v> 4 *> £ ^ l± ft* L X ^ X <b W. 4 

K > ft £ *i T v> fc t Ltt, ffttE^UJt jtft«art**A#ft«LTt, t2t5 

* » W O 1 H iS 0 <0 T 9 * K>K«f ClLf v>fi^t*t^o 
[ 0 0 3 6 ] 

# t- » s£ Jit TO m co - as x (4 ft & t>* r 9 * k > $ x $> z h y ^ y -fc y k co t& ft ic , mm ( 

> y »j -fc y k ) offlacMLTiiiffioirtttt***!), it m. & , is as & co 30 

ISII-i^UiJlIliii L.t«lf4 i H'f 4„ fit, co ffi ffl § ft, «fflti:B?Ltfl 
$11 PI £ £ It * CO X (4 4 t» o 
[ 0 0 3 7 ] 

m x. it , t„° n aEfti: LTI±, JK: ft pp co 1fij « life 14 A A , *f H/tno, # 5e ffi ft ffl 

* a * * & je ffl n s ? l , & ie « is a , ?l is ^ & a , a s » a n ° n x «± * a « ft p d 0 « t ^ it 

S w t if X # * o r4 Jil 4r % tr ft p D B -plj £ L T ^ ^ , & , i fc 14 -7- y V ^ <D * * ^ flg £ f ?c 
«S ft p d p s X - -f co IS 9 n (- ?i J!& * m x. S ft n D p , K-t79#OiH|:t LT»|fcIv> 

* ft p D p , ^ - CO flg ft p D n , ^ y df- - ^ CO I B# ?fl flg ^ iM X S SD I ft p°p s *^.V>li^ 

-vex* 9 y- m co m x tt ± tt ^ u m m t m m t fc 14 m * -r * ft B a B e **m tf ?» ^ « . h 
iJK^iiv>. ^^ftp° n > sg^ftn a p, ftp's, *«fts, i fc «* fit # k as in -r * 40 

£ t -C § * o $f>tc, ^t6ttftp D n-ISIip t pCO^pt**oTfc«t)4<, •plIAtf, ^S§* 
It, hD-^, rtURjE, SRfllflU ?L?SjS, '/n?rf ©JaiI»r*oT 

[ 0 0 3 8 ] 

^SifiwtaS^W^i:, - SS: tc fife ft p °„ , E „° B i 14 & m SP 
np [ D^cfflv^(^t^.4#aiH^:^^J D ^s.^•^-e < J;v^ 0 #U4:|ftll04rttA^08kfbR»±»tt 
C § (fiXtflWHtm * ft tf £ t A'! * L v^o fttK1b?rlJ Ut, Mxlf, r37xD-*(, 

7 7 # >mmfc, y << u x a> */ >m., 3 ^ v ^ . s <t ^ » » * # , ^f-^v^, 7^^, 

3" v # - ;u , \Z 7 V > m&fe . -fc -9- - ;u , ^r-V^--^, ^r-V^^, p.771; > 8£ , 
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K», U V 1- > m % £ <d X -5 4 ^ & St St it M 4 r>* r * ^ ;u tf > aft 'j < * v K x * x ;v 
, 7^aMf>|Xf T'J >Ki^f 7"f JUl KD4->7-V-^ ( BHA) , 7 f- ;u 
K Kn + -> h (BHT) , •£ y -t-7f ^ t Pn^; > ( TBHQ) , 4- t K n * '/ ^ f - * 

-2, 6- v -t-r * H> 7 x J - * (HMBP) tl& 4 7 %&&tn.&itm i ^ If 2> Z t ri* T 

[ 0 0 3 9 I 

O f h37iD-;VJn^,-r.;V (S8 l- 3 7 i D-^f ) , £ <b K , h 3 !• 'Jx; - 
7^**t>f >f ^KfSIt^-CUo 

[ 0 0 4 0 ] 

#**k i# as»j > #ft3J, Kj&*k m&mmm <wk *, x*y-;v, « 
mm) , »«?iiift^j, y;Hfc*ij, fRanta, «, 

„ 3 - > * 9 - * , 5 ;u ? * > /< * R , 3 v - r > , # ?fc , 

if* { f If t> jiS, *p #J t L T li , 01 x. l£ , if * 5 > « , -H- 1* fl- , # « & , * fe *<| , # 
*k fflifc»±#J, 7 r mS?K> 3*5** ttBMtffl, «#*J, 

v> & to It T 14 4 t> o 
[ 0 0 4 1 ] 

T 7 3- K > Kt <7) — B * tz <9 A* <b Offing 14 (ID m ift E TO. 14g, MBiEfO 
. 19-0. 20gt *) (»«*#5*4, 73. 1995) , S f» H J4 ftflJJi O « JR ft 7>* 

IS T 1" & jfit , P V /< - -tf « 14 75*16 T 1" & * ^ f ^ <b ffi ^ ft , $ <b (c 14 -?■ ft J£JL _L , 

StflSKiStt-ra'fk'g-^KO^A (0!lx.<4*, 1$ fi 60kg t LT) — HS?ti)OffiflX4l4, 75t 
K'/Siftli LT, 0. 001g~ 20g, ft i L < (4 0. Olg- lOg, X *) ft i L < 14 0. 05- 5g^ 

m i> ft t L < (4 0. lg~ 2gt ■? i> o 
[ 0 0 4 2 ] 

*%Wo*a^^*H^Ufi>;«:p a Btcaffli-*^^l-(4, t« D B CE^t4 7 7^f K > » o 
*ttltisifti. ^ L , tt» n » cs^t 4 *w* , se 1- * Ifc & & <r> m ax 4 u J; 
ot^ittsc t^t>, ffifiKMasmo — S|5Xl4^:gB7)^r9^K>st'e^fe-^,^'J^v-b , ; K 

itttJMi/'Jt'J K Sr A & K E i" 4 # (4 , T 9 * K > M t L X 0. OOlfi HSJiL 
±> »U{ l4 0.01fifi%W±, J:»>»*L<Ji0. lS**JBl±t**J:7UE-fr+4. $ 
<b K > 1 . 3-tt U * il J9S fl» R , 2-flt 1:7 5* K > ® t)*» -g- L Jt h 'J ^ -t 'f K tfc * fi U 
E^i-* 14 , 0. 0003ft **Jtt± , fti L < !4 0.003fig56Ji).±, i<9»iL<(40.03 

If »W±t 
[ 0 0 4 3 ] 

*%^Wffl^%>«r|Sii n °„i:LTlgffli-4^^, &j£^*<7?*$&j£5}-<7>E3-fit4, 
[ 0 0 4 4 ] 

#tc, iPS4* { »i Lv>„ *^^co&BS;^ofe#fii4, ^|&, ffi^t, 
fUJ: tlSi M x. (4* , 1$. A ( *Sj 60kg t LT) - H^£0#&^O77*K>&$.U f 

/Xlir9*K>»«r«jfi»J»»kf* lb 75* K>Ki«*t LT, ii^^O.O 
01g-20g, fti L < I4 0.01g~ lOg, J: 0 » S L < !4 0.05- 5g, t » i L < 14 0 . lg~ 2g *• 
-BIS, o T l±«»H, Wx.Jf3EIUfl-«J LTS4 LT 6 <fc ^ c 
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[ 0 0 4 5 ] 

<n V > m K R ^ ± 5 4 J3g Bk «± T 9 * KVRtO'i: K3^^*-9-i>Sl-C*»), /< 9 
fig IC |i x ^ a -9- > ? x > & ^ fij # 4$ # \z i& v» i t * , ^a^:^t*a:>f3■9-^>^'x> 

7 5 * K > 8 t K3-9-^4r-9-^>KOia*'g-*3-tir{Ci3C»T> 75 + F>-»/ h'3fA*t 
> $ Jt 0 . 1 - 1 5«iSi, ffS L(li0. 2 5-1 0 Oli I: I t #1 U v 
o t tz , 77^K>KW5^roi (fifiJt) «r^x.4v»S«0X'f3-9-^>^jn.>^<75ie^- 

[ * as 00 ] io 

[ 0 0 4 6 1 

* K . H m 00 c i tj , *9bWi % t> izAftt/nziitm-t to l^l, *§twit, XUffli: 

gJtgO 1 • 77^K>SHff ^ h 'J y 'J -tr 'J K g? Si j§ a 

79* K>»4ift LX*)\'T-4 3-\'7 • 7 )V \£-f ( Mortierel la alpina ) CBS754.6 
8tfflV>/: 0 ^ >V 3 - * 1. 8X, )!ttS&^:a:!^3. IX, *Sr*0.1X, KH 2 P0 4 0.3X, Na 2 S0 4 0. IX 

> CaCl 2 • 2H 2 0 0. 05XS. 0-*MgCl 2 • 6H 2 0 0. 05X £ # tr itij 6kL £ , 10kLJ$®ffi tc p L , #) 
»pH*6.0tc«SELfc. 

[ 0 0 4 7 ] 

f ^t«30L«rfti ££26*0, ji & S 360m 3 /h, ffi BE 200kPaO £ # T' 8 B H O j§ ^, 20 

mw%&$:ft o ?to «flsaii*ff»*»aE*io-i5ppB«:au*i-* ± ■? Kw»L>to 

S <b K > 4 Blifli«lqai:loTJUilito/*3-^»S#i-2.5» 

©Kiftt'SraiTi:, -t*Ha»li0.5-lX«:4i«F Lfc (±EO»li, fig (W/V) XSr^Rfc 

I" & ) o 

[ 0 0 4 8 ] 

* * * t » , * a , «*KJ:07?*K>»**j«jgroRi:i-«M;* r ';-fc'j k * 

18 < 8£ #~ A , Ift gc , &ft A > (ft ) £ T , T 9 * K > * * * 1- 'J K ( {* j£ fig lffi 

& 05 — sis x t± s& t>* r 7 r/8t*j h >; y >; -t «; K*^tt« h >; y -t k ) isok 
g£ # 7t o # <b ft /s ri m ( h u y u * k ) f>f *i^t jwtu f# «b n. ^ ag as & * 30 
juxf ii-hx^d? f / ? 7 - -e**f ifc t ^asa»mt-**^T7* k > m 

«IJ^Ii40.84li*r*^it„ 
[ 0 0 4 9 ] 

«: a % ^*^f>S, * r- r •; v & , * u -i >m^ 'jy-ji/g, y - j v > m , ->* * 

•=£-/-'; y V > Si; <f**, tL -rnil. 63X % 7.45X, 7.73X, 9.14X, 2.23X, 3.27SgXT* 

* o tz o $ <b U , -hE7?*K (MJ^H'J K ) ( TGA40S) Jxf 

r ;V it L , 77+K>|if Jl^x^f )^ 40* * X# tf SB B)J m x ^ ;u i * -r /U ?ft ^g- * c, 

> SS«i§liS#?D7F^77^-UJ:oT > 9911)17 7* Fvgxfjpxxf*^ 
» « • *« L « 

[ 0 0 5 0 ] 40 

g jfe 00 2 . 8A8 §r 5^e ;u Xja ± <fr ± Z> Y ') 7 ') -b 'J KWg| 

'f (Dowex MARATHON WBA : ^ *7 >r 5 7> ;U ) 100g£ , Rhizopus delemar 

>) - -tf tX m (^'J^-ifS*, 12.5* : B3 3 Si 5? (ft) ) 80ml ICfSSL, 240ml <D 1% 7 

-t h > (-8or) «r«# «ffiTT?«ei»$-*rHs6jby^--et#3t 0 

^ K , *IM 1 T#/;7 7 + K> m i 40tiE:%-£mi- Z> h ') 7 ') -t ') K (TGA40S) 80g, 
*7"';^Kl60g, ilSa^-fb V >"?- -tf 12g. tK4. 8 ml 4- 30tl -C48B# m , (130rpm) L- 

4*»6Kl&S*t. K Id * T » » R Id m Z M *) * , »tt^tS*tfcH5S'fkBf*t»fco 
[ 0 0 5 1 ] 

% H Se ft V - -t? ( Rhizopus delemar 'J /< - -tf , ffi ft: ; Dowex MARATHON WBA) lOg 

h#§^9^*7A (1.8 x 12.5cm, #131. 8ml) tC5£iftL, ^ ifi 00 1 T # 50 
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TGA40S t * 7" 'J * R* * 1 : 2 K % -g- L fc £ f£> Hi J3B * - 5e O 3 ( 4ml/h) t * 7 A i: ffi L , X 
*RJt* * HJfe-f -5 £ t T , RJ&yS8i* 400g£?#fco fc *3 > * 7 A ilg Ii40-41t t L 

p. it fc K £ ?* SS * * R IS <r> U 7* ') >v Wl a itt Ml <o US K St * » =f- M S K -t <J JR •) Bfc I , 
Affl ?S fli o ffi is I *t ( Hj£ # a , i& & , K A , K ) £ *S r , 8A8 * * * i- * rili IB ( h y V 
y -t y k ) » fc o 

[ 0 0 5 2 ] 

*LT, ffX>D7h^ 7 7^-8U I S!iiSft*D-7l 1 ^7 7'f-i:il), # <b ft fc 8A 
W TlS Bt ( h y y -fc y K ) * <0 8A8<0 *J * W *< tz t Z *> s 31 . 6* A> %-c *> -=» tz ( fc & . 
, 8P8, 808, 8L8, 8G8, 8D8CO #J -g- (i it -T *i 0. 6, 7.9, 15.1, 5.2, 4. 8* >U *T * o „ 

h y ^ y -t y k <d 2 & fltafi^p, o, l, g, di± -e- n ^fw? >v 5 > *i"f v 10 

®t , & , y-'W U>R, •>'*f- r -'jyi/J'i!{:SL, 8P8 li 1 . 3- * 7" y n ;w 

-2-'* )V 5 H/O-^nn-*, 808(i 1, 3-7? 7* ') n -Y ;>-2-tf K-f^-^Hn-Jl. 
, 8L8I± 1, 3-* •/ y n >f ;u -2- 'J 7 U * 4 )V - if y -fc n - ;l/ , 8G8 li 1 , 3- ii 7* 'J n *f A, -2- y - 

y 7 u j <{ >v - v y -t d - ;w , 8D8 (± i . 3- * t* y n 4 n, -2- v * -=e - y - y 7 
a - ;u Sr v> 9 ) o is , nhixtz 8A8i§- * rl flg (MJ/'Jt'JF) <b sg ft O ffi jg jg ft ? 
07^77^-1:^1, 96^6 ;H 8A8 4r St • fit §8 L fc o 
1 0 0 5 3 ] 
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